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(57)Abstract- 

PROBLEM TO BE SOLVED: To provide a clock 
reproducing device in a data reproducing device which 
reproduces highly accurately a reference clock. 
SOLUTION: This device is provided with a clock 
reproducing means 7, an A/D converting means 104 
having a first A/D converting means 1 1 converting an 
input signal to a first A/D conversion signal, a zero 
cross point discriminating means 3 detecting a period 
near a zero cross point of an input signal or a signal 
obtained by A/D-converting an input signal, and a 
second A/D converting means 12 converting an input 
signal to a second A/D conversion signal having finer 
resolution than the first A/D conversion signal at least 
in a period near the zero cross point, a first phase 
control signal generating means 5 generating a first 
phase control signal based on a waveform equalizing 
means 2. a second phase control signal g^rnerating 
means 4 generating a second phase control signal from 
the second A/D conversion signal, and a phase control 

signal selecting means 6 outputting the first phase control signal or the second phase control 
signal to a clock reproducing means 7 according to an external selecting signal. 
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S^-x—' $f Oifi^J^S^-r^. 113(c) l±{i^iA<^oTL^ 
^ii^<DS^>>P*y^02^3^$^-r^. ^3(d) 
^ D ^ CD{i*§7b<^ o r t^^it'^^Dm 1 CD/ D Sa^i-^ 

S^^p-v^(D3^}^^^-r^. ^3(f) (i^^^p^i/^ 

[00 2 3] g^rfct^T. m^^—^OTi-O^^i&ll^ 

[00 2 4] mi OA/D^i|{i-^(i. :g^^p 

^:/C^(Ditmtm±'f—^<Di^Lk{z^r:)Xl^^t^lt. m 

2(Dm^Mxt&^fz^5iz^ \u^(Dmmiztsi^xM±^ 
—^<D:3LO^-<?m rvipj . ^^px7K-f> his^^ 
^D^fe1^zfct^x roj . ^^(ommiztsi^xn^^—^ 

omcDe— r-viPj ^t^iK^^S^-r^^iCDtJ^: 

y. n±<^ci^:/0(Dit^tm^'r—^<DiiLmz-^'Dxi'^ 
^rplicfci^r roj ct yafflm^o5^^t£it&$*filA<::fc:^ 

i^mcDfii. ^^^<Dmmiziii^xm±'f-^ <Dn.(D\z-<? 
fit r-viPj J:yti^lMMa>^^^/£(tffiS^fil;^l^•'^$l^mcD 

fit. ^gpA^t>aiaj-^ii^f -s^^^pxtk^^ hffi^aso 

^ra^irfcLxr roj ck yii*gmg(D53^y£iti^$tCtA<;^^ 
i^iE<Dm^t^^m^^i-^t<r>t^^o zzx^ mx 
Itn^n"—^ Oiknizn Lm±<7 av<? oitmmtLX 

^ p^y^^7>^i^iA<ii^xl^^li^^cli. ^^pxtK-o 
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[00 2 5] ^4I±. m2CDA/D^SS05£B;^D(i-^t 

fey. a4(a) (ix:ti«^i:mi(7)A/D^sii. islxs 

S 2 CD A / D ^ S S CO A *i ^ -< S 'V U > i: CO S 

^^-rH. ^4(b) (iS±^a'V^^^^5^^^"^^- ^ 
4(c) (imi COA/Dg£ait^<0;-&?^&^-ril. ^4 

(d) iim2coA/D^fefi^(Oj63]^S^-ril"efe^o ^ 

|rfct^-C. m2C0A/D^^Sli. miCOA/D^^H 

fe^A<, ^coA:ti^V:f-S*y^U>v;£»<BicOA/'D^ 
l§ CO A * ^ s *v ^ U > i> y $ *» CO t * *L 
-r^Siio*.. mi cOA/D^^^li. -^cOtiiitiTli^PR 

faL^j:l^J:^l::A^^i^'-f:^S•v^ U>v^l£^S?tL^o 
cni-SL, m2C0A/D^SgIi. A*i^^:*-S'y^ 
UVvS. m 1 (OA/D^^S(OA:tl^^:^s 

u>vt0 7 5}-coi (wS^$4x^o t^oTT. :^2C0A 
/DEg^g(OaiAir*fe^m2C0A/D^^fl-^li. 
□ ;^7K^ > h5£^a5l::fc(t-i)^rBlcoMA<S i (O A/D^ 
ftgto ai -e fe ^ m 1 CO A / D ^mil-^i::®^'C 7 

fil7b<7^coi ic^jry. 5^'StgA^7^§aiA^<^^:^o ''cffc. 

c <om 2 CO A / D ^^{1-^(0 1'—' Miiiaffl L t* CO i: 

[0 0 2 6] usii. ^^7o;^7t<^>h^^JS^S, S-i; 
% 2 CO<a*§MM^£ii^^cOiJif^ ^ ^ 5 > ^'5^ ^ - 
h-e&y. ^5 (a) \tM±.'?nv<?<r>^'B'k7hirm. H 
5(b) (imi coA/D^^ii-^coiSff^^^-ri!. US 

(c) 1*^2(0 A/ D^^{i^<7)5K}^^^v-ril. ^5(d) 

li^^ pxtK-C > hWS^Kcoi±i:^T'fe^m2co®j?^{l 
^cOiSJ^^^f^. ^5(e) liB#Fp1l4$^-r^"efei)o 
[0 0 2 7] ^^rfct^T. ^^n7.7K-< V h^JS^K 

mi C0A/D^}fellC0£ii:?3"efe^mi COA/D^m 

fi^ir^5l^T:. ^^ax;K^>Ki£^gPA^ajait^SIi(0 
iSsaico^Fpi (@T'iiaiai7b^^#sp^3i^i"^^°^^^ 

to) $^aiL. ;j^co^':7aX7t^-<> haSasco^Fal (il" 

r'ii^aiA^^)aja5^^^'r^ii^cotco) . -rssr^b*). 

v'l7l-fclt^2^n':/^@co^r9^. icmi (OliSU^vU 
LHt?5:y. ^(Ofte(7)^FBliriim2(Oii^u^;uLL(!: 



ai*^^o -r-Si:. m2{itS^M»tii^Sli. 
Mz% 2 co®l®<l-^A<m 1 co^^ u^;u L H -efe ^^FbI 
(cfclt'5m2(OA/D^^fl-^co{Il::S^*l^rW±7^- 
^i:ll±^P*v^tC0litaMS$^£fiL, lS^i±iLt-fi 

co{i*§®]p{i-^comi±fil$g£^biJ:L4/b^o ^H(::«fcy. 
WMit^± L ^ t) Hfc^Effl;b^ b tc; ^m 2 coiiffi^i^fi^ 

A<ffi±I*:K-5o CC0£ii**tLfcm2(0iiffl©J^{i-l'li. 

[0 0 2 8] 2?^!::. U±COcfc ^ l^l^^iS^tu^c'r-^S^ 
SM(cfcit-5)^ a -v^^^Sacoiiif^^ll 1 5 

(^^vi±r) A<®^^IE^j«<*cO-T-^coS^$8Bit&^^ 

mi <o®]^fi-^i o 1 {cj:y v;i.^^u^-9-6 3b<m 
z(Dm^mmm^^ i 2$ig«-r^.^:5^ys^K.t>:K 

[0 0 2 9] '^!fll^X. v^^A^— >CO^^A^§i$&* 

tt. mi<oA/D^gisi 1. s.i;m.2coA/D^s# 

1 2(C^tL^4xA**tl^o 
[0 0 3 0] ccoA:^$^it. micoA/D^^gi 1 
l±, A:ti$ntrT:fP^a£5^<Ov>^/<^->57^>r V 
^;Uii-^(::^^L, C:K$mi COA/D^^^i-^1 1 3 

[0 0 3 1] zL<r>\^ti'&^\-f. PR^<b^2(i. iSai^ 

^tlfcmi C0A/D^Sfi-§-1 1 3$. RR4;S}^^^b 

LTd3:^3-r^o C(Otii:ti[if^ t'^-^S (^^-t^T-T) I- 
A*i*ix^. -^fc. ccoai:t»*^it. micoiiffiMM^ 
£iJ¥^IS4ii. iSai:^f^S'3*^v>i:7/<^->^S^^P 
tco{i*iMM^^ffiL. IS.p:tl3Lfc{i*9MMlzi<;L: 
T-^co'Effifil^^^b-tirLiftifcmi cOtefflSJ^il^l 1 1 
^^)\.=^ZfW<p-^Q\'^f^^^o {IL. zcomicofeffi 
Sl^fi-^1 1 ^\±^)i^=5'-f\^'p■^BX\tWR'i^tii\.^. 

[O O 3 2] ±ISmi <0A/D^&fi-^1 1 3<0 

tfcJ:^^Slt. ^^PX7K-r>h*iJ£^S3li. 

Hfcmi (7>A/D^giii-^i 1 3(020(0^^ pxTte-r 
>h3£^co^rBl5*)CD-::^^:^iUL. S^ttiLfc— :;5(0 
^^px7t^-ri/haa^co,^rpiirSr5^. te:^<o^^px 
7K-<i/hia^co^Fpi'cmia5tffl^u^^i'LHt?s:y. 

coaarslT-m 2 CO^m U^;i. L L <h >5: ^ 5 35:m 2 C0$iimi 
<i-i-i 0 2$m2C0{i*i^MS:ai¥^S4lz£ii:ti-rSo 
[0 0 3 3] -^fz. ±IB^^>':7/^^-v*A:b$4x. m 
2C0A/D^m^i 2fi. lSA:^*tLt-T■^^^^Bco 

— mi C0A/D^^fl-§-1 1 3lcK-< 

r7igicffi:^i±LabT^^ v?^z;ufi-^ic^g^L, cti^ 

m2C0A/D^^{i^1 1 4^L-Ctii±|-r^o 
[0 0 3 4] zcotii:t». 2^t;±ISdJ:fci**T.tcm2co$iimi 
{1^1 0 2^^it, m2(7Diil§MM9:tli^S4li. m*2 
co©I®!{i-^i 0 2 6<mi coiiSU^JULH-^rfe^^rali^ 

*3lt^m2(OA/DEmfi'^1 1 4C0{il3S-^•l^Tv> 




i^^W- 1 1 -3 2 8 8 7 4 



1 1 2 ^fiffl$iJSHi^<i: lt p l l 7 iz 

[0 0 3 5] C(DA:^]SSIt, PLL7I±. SA^Stv 

M2CDiifflSlI^M^1 1 2CDS^i:S*i^fi«M^ 
/D^Sti^l 1 3^yjffl;ixtN5J^g|gg^;^-r^m2(DA 

[0 0 3 6] :j3^L^r% '>>^/<r$i— >A<$l7L-CiL-+f 

ffll^T. PLL7(Zj:y^^>>a'y^CD^2eSCCOaP^ 
[0 0 3 7] )>J.±<D^ 5 iZ^ *^J£C0J^SI1 (wfct^T 

ffi^f^SlCDA/D^Sfi^l 1 3\z^-<xmt^tj:i 

(Dttji^j. m=Fitmmizmmt^&^mmo^ihmm^ 

tim^<Diyl^^^<^'--^iz^ij7ik^i}.^&m<P n 

[0 0 3 8] ^fc. iCfcl^TIi, A/D 

^S^SI 0 4i:LT. mi CDA/D&SSI 1 . m2 
<7>A/DH^g1 2, ai;^^PX7t?Oh$lJS^S3 
m i©A/D^^|§1 1 A^mi CDA/DSg^d 
-^1 1 3i\htiL. ^^□A7K-<>K$iJ^^S3 7£)^ m 

lOA/D^Sfi^l 1 3 0^^ PAtK-O hi£^(75^ 
F^l^^tUL. m2CDA/DlsaSi 2A<A:tim^$, m 

1 CDA/D^a<i-^1 1 3CD53^glSgci:yfffl6^l^5^^SB^$ 
^ ^ -f V ^ JUd-^lcSa L "C m 2 CD A / D ^g^m-^ 

1 ^ 4tL.xihti't^<^v\zLtzov. mm^mj&v. 
mm^v&m<p n ^ ^m^-r ^ c t w ^ p *v ^ 

[0 0 3 9] mmcDBmz. meit:^^B^0mt&(r>BB 
2\z^^ ^—^ M^mmz tsif^<?oy<? m±mm.<Dm 

A/D^^^S1 0 4A^ A/D^^^l 3t. ^^P 



A/-KY> hfiJS^SS i:. Siimi±3> hP"-;U^S 
tS tiXl^^Miim^OBm^ tm^<i:^Xl^^^<DX& 
[0 0 4 0] CCT. A/D^fe^1 3fi, Xtim^- 

WEE (^mmwmm^) iz^^xi^mm^mt^itx^ 

^zy^Ji^m^iZ^&L. Cix$a5^>ffi*A/D^mm# 

1 1 stLxa^ti-r^o 

[00 4 1] ?^PA/K-r>hf»JS^S3ri. Ayom 
SSI 37^^^^>th:tI*4^^A/D^S^t^^ i scd^i^^p 
AtK-O Kifi^cD^FelSSItBLrlljSScDJ^Bl <fcP]«co 
m2cDSiJ^<i-^i o 2Sai:'j-r^o 

[0 0 4 2] SmSS3>Kn— ;u^S9fi. A/D^ 
msi 3Tr^s**i^ir^-<i^^;um^$. ^^pxTte-r 
> h-m^^Wi 3 T'^tii Lfc^^ p ^/-K-f > h^momm 
om. i&<Dmmiz^-<x^:k^±Lib^^v^mmm.^±^ 

0 3$A/D^»S1 3\Zihti-t^o 
[0043] U^JUv:7>[5]K8(i. A/D^SS1 3 
■C^fe$ttfcSP»ffl*A/D^S{i^1 1 5$. ^CZ)ffi 

L. cn^A/DSad-^i 1 o^Lrai:^-r^a 

[0 0 4 4] miit^ Ay^om^mxm^^^^'f^v 
^ jum^i^^mz^Xit L it>^:^A^7r.'rmx fc y . 
^7 (a) i±sipmiEp>hP-;u^ScD<i^s^-r:?p 
@7(b) (±A/D^SS(rte{t^SmmKcD^ 
{fcIc^^f'SA:^^>r:^s-^^ u>vcD^^bS^v-r^'^:7 

[0 0 4 5] g7(a) ^Zfcl^T. S^^SEzi > h P— ;U 
^S9fi. «^fS. -4S3E)^l£MS*LfcmiC7)gtfi:R1 

ami cDfifiiR 1 iz::x.-c v=^s^^fLxmm\z^m 

7.-fy^s{zmm^iitzMm,^^it^^L. micDg 
tSR 1 cDiiscDmmA^Sjpms 1 o 3 i: Lx^mzmt^ 

tiX. A-r ':/5^SA^ m2(D©I®{l-^1 O 2;!3^B1 <DM 

^U'<;u-efe^^^(rft^i:. m2cDa^{l-^i o 27J)< 

m2(ommu^jux&^m^izitm< ^5izmfS,tstix 
LN^. t£oT. m2(7)©i^{i#i o 2t<m^ commiy^ 
jux&^m-kizitT.-c v^st<mcx^i^mK(Dmmm, 
El 0 3;b<ai*i$ti. m2<r>^mm^^ 0 2t<m2<Dm 

s^pmai o 3A<ai^$tL^o 

[0 0 4 6] S7(b) iC^-Tctai::. A/D^^ 

Sli. ^<DA*$f-<:hS*>^U>i?3b^ S£pmE:3>h 
p-;u^SA^b A:^3*ix§S*mi±fcj±0!i LrX# < ^S: 

^i:A:tl^-r:hS'y^L/>i;;!j</h$<?^cCy. ^CDtiiJ^J-r 
^T^-f v^yt-fi^cDi LSBA<^-rA:^cDfit;b<^J^^<?S 



(10) 



t#§g^1 1 -3 2 8 8 7 4 



mmoi^m 2 -ei*. m 2 cosii^m^ 1 o 2 A<m 1 omm 

^2(D*!imiii^1 0 2A<m2a)liSU^^l-"C'fe^li 
S 9 CD±ISSmS£3S I COmSii. ai/Sta R 1 . R 2 <7) 

@8(a) (ilPi^a-y^iDSi^^^t-il. ^8(b) [±S 
j^mSA^- S -e fe i: {£S L fcii^cT) A / D ^^^<D tB 
:bCDKf^^^-r^. ^8(c)(ig|^i7>A/D^mSCDdi 

j^iOiSB^^t-^. used) iiS2pms=i>ha-;u^ 
^S;t»^ai:*3-r'i)S^1IE^^iKJ^^^*^^* 118(e) liB#ra 

[0 0 4 8] A/D^mSli. S2pmEE*<-£-C'&^^ 
{SSLfcii^Ii. [18(b) ir^l-.*:^!::. -^C05^<^«^ 
^Wt-'2>A/D^m«-^^ti5:^3-r^o L^b^L. Ayom 

(c) izm-r^^tjin^mzmt^i^i^mmimi-^AyD 

[0 0 4 9] *^!gco]l$S2-C(i. m<p^^ 

7K-r>h4mS^^A^ ^8(b) (ci^-r^'i'a^^^^^* 

«-^*Slt. ^8(d)ic 
^t-<fc5i::. Sm2(D©!fflHI^A^Bi<DliSU'<;u^* 

^gmmvLt^^:y. sm2(D^M«-^A<^2cDii3Su^ 

■^8(c) [z^-Tcfc^l::. S*mEA^<ami±VLt35:^f^ 

gi-<r A^ffi:^ S Hfc A / D ^Sfi-^ $ i±i ^ -r ^ o 
[0 0 5 0] ^^C:. ll6lrtel^T. B2 0fe1f^s^ai 
^S4{i. c:(DA/D^StS;b^bdJ:^3*ti.^ai53'ffi*A 

/D^g^d-^l 1 5^COl^-C. ^^P7.7K>f >h4aj^-f^ 

S3A^^tb:ti$tt^m2a)©]S!«^i 0 2S^t^-c. m 
[005 1] -yj. L/^;uv:7 hinsa i±. m<p a 

^SL^r. A/D^mg?b^^a5:fci**T'^^^ffi*A/D 
1 5$. ^cDffi;fc:^;h.fcS5^(D^^p;^7K-<> 

A/D^mil-^T T O t Lrtli±l1'-5)o tAtoX. PR^ 

^bg2ic(i. ^JSoj^^i icfcit^mi OA/D^^fi 



[0 0 5 2] fiEoT, *^i£C0}f^S2(-cfcoTt. ^SS 

[0 0 5 3] ^Jga)}f^®3, ll9li*^S^(7)^SS^^ff^S 
3 cfc ^7^— ^ g^SMcO ^ P ^ S*^a<7>^iS$^ 

-Xiitg^-r^SP^^^^l-^ *ilffi<7)J^sl3ti. ^^P 
7.7f.>(i^hP\m^f^st<. A:b<i-^i-So*LN-cm2 0©l 
O 2^tii:b-r^.^.3E)^*^JiE^^^^2<tm*o-Cl^ 

[0 0 5 4] gi 0(i. ^^P7.7K>r>h2flJS^S. S 

f Kr-fcy , !^10(a) its^-r— ^ 

O'^i^^^^-tm. HI 0(b) \tmmwmom^^7ri-r 

^io(c) (i^^^ p ^10 
(d) {tmm(DAyD^^(Dih:b(D'&^^7ik'rm. m^ 
0(e) [t&mmBt^-^vhhtw^Lfzm^oAyo 

[0 0 5 5] A/D^g^(i. mmmE.t<-^vh^t 

W^Ltzm^lt. 1^1 0(e) (z^-Tcfc^lc. 

t^^mr^Ay^DW.^m^t:^^^^^^^ mmi^it. s 
6<llzaiA^t^^s^^=&•r^A/D^^^i^^til*|•r^o 

[0 0 5 6] -r^St?*.. *^J£(D]^^3T'l±. ^^p:^ 
7K>r > h4^J^^^*^ ^1 0(a) ir^-Tct^f::. AAfH 

:^$gft. &mnS.zi-^ho~j\.^mt. ^1 0(a) i:: 

TT^i-^^otj:. #§>7PX7t<oh5fi^aico«rai-eH£mj± 

$*xfcSmmElw^o-C. ^1 0(d) |C:^-rJ:5l-. S 

::Jt*nfcai^fit:^A/D^Sil-^^fci3:^^^o cc-e. 

(Dmm\'nif^:^<r>si^^WL^AyDm^s^<^m\tmi^L 

^^£L^. sai53^S£:^tcA/D^S{i-^a>«-^^PX/K-<>h 
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[0 0 5 7] sfc, @9(cfci.>-c. mzoitnmmuth 

(ifflmM$**b-5. U"<;u.>:7 h[5]S8(±. Sis 
[0 0 5 8] «£or. *Slfi(DB^3(=J:oTt. HJS 

[0 0 5 9] Si£ro}BS4. 01 1 li*^BJ(DSJ£©Jg 
H 4 1= J: * > S^^Mtc fc It -5 D ^7 If 

<KBlA?or^'5:A/D^»li1 3. ai;Sl^^EE3 :/ h □ 
-;u^®9l::ftjLr. A*<t^^A/D^gif 
Sgg*«gS-C-fe5A/D^&Sl 3i, 

3(7>ai*fc$A*$*T.. ^^7ax;K-1'>^-$^lS¥S3A^ 
baj:^$*t-5g2<7)$iiai(i#i 0 2(-ti£o-c. 

Xr±li4®S2 3©ai*S^fi?L. ^S«^Lfct03^A/ 

D^fesi 3(cai*i-r-5m2©-7;ug=-3fu^7-y- (aah 

[0 0 6 0] cc-c. m2<D-7;u^:?'u^-y-6 1 i±. S 
^7 QX;K-<> K¥il^¥^S3 A^btH*$i^•Sm2CD$llffll^t 
■§^*«mi coiSSU'<;u-cfe-5^^i±it'l@li2 sroaiA^ 
iSKL. m2roii§L/'<;uT?fc«ig-&i±X*11^^3lS? 

-r-So (*o-c. A/D^gisi 3A^c,al^I^^^.•SA/D 

rot'SSo "T'S^o*.. c©s?Hi=fc(tSA/D^^<i^ 
1 1 50)1 LSBA<a-rA:^e-l-<n:^^$tt, liiti^ic 

[00 6 1] ^-LT. m2rofiffimMscaj^S4. si; 

:^A/D^S(i-§-i 1 5. :sL■^J^mz<r>^mm^^ ozt: 

^S-i-1 1 5$-Sro^/gtgs^-t-&A/D^giit#i 
1 oiz^&-r-5. 

[O0 6 2] se-oT. :$:^is<»KSi4ir.toT4,. mm. 



OJ&m 1 i: ^fillzSSi^-CrSjp^ a-jO ^Sif « c <t 

*^iS<rUBSl4l=J:4xlf. C<C->D-y^7S±SM^#-5.© 
ir, A/DSEgil§A<l -D-c-aSr^, A^o^-OA/D^^g 
(i^SlgA^S ^-e fc t, 0) r-^ t . 
[0 0 6 3] nisojBSs. m^ z\t:^%^R<i>mM<n^ 
B 5 let S*gScD^7 p ^/ ^7||±garom$ 
Sif :^P-:'<7S-efe5. @l=fcL^T. m^ 1 i:!^— 
lil^-XliffiSrSSP^S^iL-Cfcy. :*:Si£<D}BS5 
i*> ^^?p;^7K-r:^h¥<JS¥S3i<. A:tl^i•^l-S^L^ 
xm2ro$?ai<i-^i o 2$ai*-r-5^.A<si6(DBS4 1 

^es, m2CD?;u5^::^u^-9-6 1 . ai/U'<;uv:7h 
[sllSS(Di&ff(±SJ£<DjeS3 t±< i^tHTJfe-S. 
[0 0 6 4] Se-oT. :$:|ISS<73fiJB5l=.fcort,. SJS 
CDJe^l tll^l=Sffl]t-C-»ig^P-;»^7$f55t-r 5-<b 
*«Brgl'S:^7P-y^7S±gg$»-5Zi:A<-e#. S 
iS<DJBS4tlS<i(C. w(D^7P-v-9ll*Sm$#-S(D 
(C. A/D^gigA<1 -D-p^it^. i\0-?-OA/D^^li 

[0 0 6 5] ftfc. ±I2§ISfeO}BSl~5-C(±. mi<0 

effi^Mm^^tts^es. a.i;m2 05fi[ffiMM{i#ffai 

L•cl^43!)^ mi ofi*§^^e-^^tij^S5. si;m2 
ro{4aM^<i-^^aj¥S4-ett. ■(4ffiMs^»aiL-cc 

[0 0 6 6] 

[^BjOTsas] ju-h©<fca(-, if^jai ro^B^icj^tv 
^»±¥^sa)i?D.y^7<i^r-9->:^'j>^fLrmi. m 

2<0A/D^^<l-l^$til*L. •>>^/<5« — >A<A** 
*i-5PBllim 2 O A/ D ^gia^lrS-:? < m 2 (Ofe*g©13 

f,. ^icoA/D^gie^s&}f$^fl:Lrnc5Kffjii<b 
^e<Daj:t)izs-:3< m 1 ©affigflsm-^-^ffii-'-c^ p v 
^fi^^s^-r-s <fc a i-mi$Lfc¥-^ s^SMicfeMt 
■5^'a•v^7S±^Ml~^3l,^-c. m2(o{i^ss^)^^s^o^s 

■cm 1 oA/D^^{i-§-izg?'<r/h* < 'Sttoi'tc-Sofc 

5l=Lfc<7>-Cv mi. m2(7>A/D^S{i-^<D^^7PX 
MI-IS C fed i 35: -StC^.. m2©A/D^mS-§-©^ 

■9 □;^7K'r > hi5^a5fflrBii=feit5S^'ftMM4<. se^ 



(12) 



i^mW- 1 1-3 2 8 8 7 4 



^C7) ^ffi MM ^ l=:Ei^-C /J^ $ < -r ^ - ;b<r' ^ 

P <7 ^S^-r ^ - 1 A^nTtS^i:^ P ^ ^± 
[0 0 6 7] t-fz. lf*il2C7)^B^i:::c^HlS. ii^Si 

h^JS^S^^^L. mi OA/D^^^IS;b<mi OA/ 
D^am^Stiii^L. ^^PX7H^>hflS^I£A<. m 
1 CD A/D^^^-^tD^-i? PXtK-T > h^-&t?IS^^ P 

©^rBli:L. m2(DA/D^g^#S?b<A:'3fl^$. mi 
<D A/ D ^m%^<r>i^^^<^ y $fflA^L^5^SSS^W■r 
< V ^ ;L.{i-^ ic L-cm2(7)A/D ^ae-^ ^ L -c di 

[0 0 6 8] ^fc. lf^:^,3C7)^B^IC.^^X(^. H^^l 

h^mSWL. AXoW^^tS^ K-hm^ 

-5^P'v^e-i-i::cfcytJ->3^y >^*L. ^^stESnant 

fc%cD^m2CDA/D^^{i^t LTai:bL. ^^PX 
^K^'V K^JJS^KA^ A/D^^SA^b£±S:t)$*i.^A/ 

ow^^^omo px/K-r > h^'&t;!^^^ px7t^-r > 
- hia^cD»fei^:^aiLx^i:7p;^7t^-r>Kia^tD^F^i^ 

^SHfe$iJ^{i-l-$A/D^fe^i::ai:tiL. u^;uv:7 h 
A/D^^^-e^m$tufcT^ 

CD. ±iS5i'iSHg©]^il-^(^<fcy-tlE5i^^t^^fffi*K ur 

Lf-(7)T', 1 ocDA/D^^^s^L^T. Mmmx&m 
<pav<? ^n^-r ^^t t^'^mta "puvo w^sa ^ ^s 

[0 0 6 9] lf^^4(D^B^[Cj:ixl^. 11*311 

CD^B^(Zfcl^r, A/D^^?-S^L-C. §^ PXtK-T" 

u:u^;uv:7 h^S^^L. a/d^SHA^ A^fi^ 
>7P*v^{i-^(cj:y-tf->:^'j>-:7'L. ^i^^t^si^fi 



f=*iCb^m2CDA/D^m(i^i:LTt±i*L. ^^PX 
7t^^>h*i]S?^SA^ A*i{i-^cD^-i7PX7K>r> 
t;S^^7 p::^7K-< > h5£^cD^rp1$Sfe£ii LT^^ p^^tK 
'r>h3fi^iDS9HtLTai:bL. ^>^t^Sll®^SA<. A 

^ p;^7K>r > hiS^cD^rBlcDral. ffi<D^rBli::g£^T$ffl6^ 
IN t CD <t ?S -5 <fc 5 ^ct^M B^SJ^ii^ $ A / D a 
:tiL. u^;uv:7 h^SA^ A/D^^^"C^fe*tLfr 
T^^v^jum^^. ^-j;px7K>r>h.5aiS(D^rB^icfcit 

mt^< L?Ec/)N-3fci:i5SLfcli^cDfit(- 
^J:5(cL-Ci2lSL, ^tt^mi CDA/D^^fi^i:L 

rffl:^j'r^J:^i::Lt-cD-e. i ocda/d^^SS^l^ 
^g?IS-C'S^^p»y<7$S^-r^-^3E>^WBfe^^<?° 

[0070] ^fz. m^mso^BMiz^iMt. ft^m 

>h$i]S^^cDte, A/D^SS. ifH^^. A:^]fi^ 

L. -^*L$m2(DA/D^fefi^i:L-Cfcii:tiL. P 
/D^^ffi-^cD^^ PX7K-r > h ti-^tiWMO p:=^7K-f 

> hi£^(D^rai5^a3 LT^-:? px^^-r :/ hsscD^rai 

5£^<D^rBllw(ili*i^cD£ii±i{i-^$. fibcD^rp^iriiA:^ 
{i^^ilS^L-CA/D^gll§(zdi:bL. u^;uv:7h^ 

Si)^ A/D^ag-C'i£m*tl./C7='< v^^^l-ii-^^. ^ 

^ D7.7t^-r > KiS^cD^rBllcfcl+SgT^-r v5i 

(D. ±iaiii|@S(Ccfcyffi:*:i±LibPj*Lfrffi$. ffi:*:ii:L 

{cLX^Bi^L. ^n^mi COA/D^^fi-^i: L"C£i3:tl 
f ^cfc5lCLtcCD-C% ^^H^Tb^^STrfe^ 1 OCDA/D 

^^iffS^t^T. ]gSig-eS2t^7P*y':7$w^^^wt 

[007 1] ^fc. lf*ll6CD^B^[rJ:;KlS. Ii*«1 
(D^BJlcfetNT. A/D^a^Si:LX, ^^P7.7txV 

> h^JS^SCDife, A/D^mif. A^{i-^ 

A±ifi^^^S(7)ii'l@^x±iCiLrti3:fciL. a/d^^ 
A:^^i-^g«¥^S}^l^^a3:^$^^^^i#^. -:7P'v 
<7fi-^i::<fcy-9->3^y >^L-C7=-r v^;ufi-^ic^g^ 

^*\^mz(r>Ayo^^m^tl.x\h1i\^. m^n 
X7t^>r>K^JS¥^A^ A:^fi^o^^p:^^-<>^^ 

^tr^^-^^PX^-rv KiS^tDfflfBlS^diLX^^^PX 
TK-OhSa^cD^HiiL-CttiJtiL. A:?D(i-^g«#e 
^'^px7K-fi/hi6^cD^rB^iriii§$i^(DtiJ:bfi-^ 




1 -3 2 8 8 7 4 



mis.m^tLxihtir^^5izLfz(Dx\ ^mtum^ 

^ ^ H:^ f ^ c <t 2b< bT tg *c ^7 □ ^ S^Sfi $ f# ^ c 

1 ] :^^BMommo^BMz^^^'-^n±&mi 

[gl2] Hi <7)^7P-:/^7S^ggtDmi a)A/Daa 

m<Dm^mmmmzii\-t^xtim^tth:hm^t<Dmm 
^TTi-t&i^mx&'ox. (DmiTT^-rm (ms 

(a) ) . n±'7'-^(D^m^7r^tm (^3(b) ) . feffl 

(c) ) . m±<?ov<:7(Di^L^t^'^'DXl'^^m'^<Dm^ <D 

Xl^td:l^m^(0W±<7Oy<P(D^^^frii-m 3 (e) 
) . Rlfn±^u^y^a)ikm<^':>Xl^tj:l'^m'^(Om 
1 a>/D^a(i-^CDai^^^-r^ (H3(f) ) -C'fe^o 

C^4] ^1 (DOa>:;^m±^m:<r>mz<DAyD^m^ 

'S:7riT&mmx&'ox^ xtim^tm^ coAy^omwk 

RXSmza^A^D^^^CDXti^^i'Zv^^iy^V 
t(r>m%i7ri^m (^4(a) ) \ n±<7uy^a:>m^^ 
Tjz-rm (^4(b) ) , mi OA/D^afi^(03sj^s5^ 
(114 (c) ) . &xsmz<DAyDm^m^<D)^M^ 
m^-m (H4 (d) ) -efei>* 

[^5] ^1 (75^ P':/^^±gM(7)^^PX7K-<> h 

^ (H5(a) ) . mi cDA/D^a^i-^cD^j^s^-rii 
(S5(b) ) . mzcDAy-o^^m^o&m^TTs-tm 

(H5(c) ) . ^^PX7t^>r>K$iJS#S(DtB:tir-SD^ 

m2(D©jaifi-^(7);'s?^$^-rH (i^scd) ) . Rismm 
n^Tjk^m (a 5(e) ) r-fe^o 

IC fcMt ^ P S^ggCD^ffi $^-r P ^ ^T? 

[^7] ii6(;)^ p v^w^BMOAyo^^mxm 
^^^^^^ v^ji.m^'^^^mzwLXiti^isb^yDm^ 

i-Z^ay(?m (^7 (a) ) . St;A/D^^^(rJJIt^ 



(1^7 (b) ) T'fcSo 

If&mms.z2 :y h p-;u^Sa5i!if^ -r 5 

(a) ) . S^pmffA^-ST'fe^tfiSLfcii^COA/D 
^^^Othti(Dm^^^yr:Tm (118(b) ) , ^|g<DA/ 

oM^^<Diht^<Dm^^yiz-rm ms(c) ) . s^ma 

(H8(d)) . at/^rellAS^-m (H8(e) ) T'fc 

(c ^3 It ^ ^ p <7 n±mm.(Dm^ ^^^-tyav<pmx& 

hpi^^m. S2g^E=i>hP-;u^s. s:i;a/d^ 

-^O'^m^^^-rm 01 o (a) ) . mmmEEom^^ 
Tji-rm (^1 0(b) ) . M±<?oy^(om^^7rii'm 

CHI 0(c) ) . ^PSC0A/D^S^a)ai±I(D;fiJ^^n^ 

■TH (HI 0(d) ) . RismmmE.t<-&X'&^t{s.^ 
Lfzm^(OAyo^^m(Dihtio^i{^^mi'm m^ o 

(e) ) -C'fc^o 

[Hill :i^^momm(r>MmAiz^^^-iim±B: 
SirfcMt^<7 p v<7n±^m(Dmi&^yri-ryn ^:/<?mx 

[Hi 21 :$:^B^(;)|IS£(DJ^B5(Ccfc-5i^-i$^^^g 

^izti\f^Cfo^y^m±mm(Dm^^7j^Tyuv^mx 

[HI 31 St^tDT^— 5iS4^S§lcfclt-5^Pv^^ 

[HI 4] ' tmm^t<mtj:^t^m^'-^^^±Lfzm 

[»^<Dl$£fl^] 

2 PR^{tS 

3 ^^PXTKOhl^JS^S 

4 m2C0{iffl^MlC£li^^ 

5 m oit^mmnh^^^ 

7 ®EE$ij^^fig 

8 U'^^Uv:? KlHiK 

9 ^mm& p > h p — ;u^s 

11 mi ©A/D^ss 

1 2 m20A/D^SS 

1 3 Ay-om^m 

2 1 ^^lESJIft 

2 2 gii)ig*i$«»gat/p-/^x:7-r;u^ 

2 3 mm^ 

6^ m2(D'7;u^3^u^+i- 
1 o o <?a-j^^±^m 



(14) 



1 1 -3 2 8 87 4 



1 O 1 ^ i<DUWS^ 

1 O 2 m2<Dgtiffli^i-^ 

1 0 3 S^P^E 

104 A/D^^^^ 

1 1 o AyoUi^m^ 

111 mi (D&nvmm^ 

1 1 2 m 2 CD{i*S«l^il-^ 




113 miO)A/D^giffi^ 
1 1 4 m2C0A/D^S(i-^ 

1 1 5 u^^^Ayon&m^ 

CLK H^^D'V^ 

I S^SljS 
R 1 . R 1 StS 



CLK 



MUX 

31 



vco 



J 



. legif'-^ 1 1 0 0 1 1 0 0 — 











AGC& 




LPF 








IT^ 


Si© 







t1-D) 



(b) T'^ayitje 



(c)a.K 

ai:^7 .v,p-. 

fe) CLK 

Vlp" 

(0^1inArt5SaftSff> 0 




[UMliHUUM 



^mW- 1 1 -328874 




(b)CtX 



^Limm 



{c)Sl<?5A/D3EfifeSl1©m* oi- 

-vipi-- 



(d) S2C0A/D^»Sl2C0it!^ 





(a)CLK 



(b}^10A/D 



(c) SZfOA/D 



VI p 




0 



(a) 



(b) 




35a 
fist 

§5 



im 3] 



VL VH 



CLK 



CLK 



112 



CLK 



J 



MUX 



111 

! Sia> 

a<3i©^ioi 



vco 



.J 



(16) 



4#gf1¥ 1 1 -3 2 8 8 7 4 



[^6] 



CLK 
9 

104 



-13 



r 



1 A/ 



A/DSS&fS'^IIO 



112 



cue 



cue 



MUX 



VCO 



T 



111 



J 



[US] 



[^1 4] 



(a) cue 



(b) ^'^m.lf'-^t 
3EgiSl3<r>£ii^ 



(c) ^Igff3A/D 



nnjinm 




1000 



0 




000010 
000001 
000000 

111111 

111110 



(17) 



1 1-328874 



X, CXK 



.13 



-103 



StlfiSfl^ 102 



B 

lis 



110 

I 



CLK 



"7 ^ 
5 A/D2a#e 



104 



L. 



7] 



112 



CLK 



MUX 



VCO 



111 



J 



[1^1 o] 



(C>CLK 



A/OEfi«13(Di^7 




■-ninioinEJi 




racfPLSBif 



*#g|^ 1 1 -3 2-8 8 7 4 



[liil 1] 



1^61 



lis 



CLK 



'S!®fg^ 102 



104 



112 



CLK 



110 



CLK 



«i ©fitted: 
Utiles 



71 

^ I * 



T 



MUX 



1 > 

111 

1 ^103S!l^fS-^101 



vco 



J 



[@1 2] 



F 



— 1 — -n=t!!j — I 



115 



L 



110 



PR 



CLK^ 



S3©f§^102 






104 











CLK 



30 



L 



112 



T 



CLK 



MUX 



111 

101 



VCO 



